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1 

*-X?>K*?X**V*-1}X<DtiWLmtm9E.L. * 
+ V - fiXtiioM * y<t V- y\z^x^ y?jift=? 

* VV-i5Xm*<bVyX)Wttmtttt&X*ibr3 

x, **v*-i57M(&mgivrJ-y frvvv-fi* 
msuts X)vmnmn®frt><D$m u> #s<fcon 

XMiPlflPffifr50E« (x) fcoTt 
* -v U + - #xfi£tt*K«fc * £ fcffiTf 5 c i: tift 

•tmy-ffrtttkm&o 

/x^ttinggp^jb^cisai (xt ) tmv>*> 

tu Vy-fiittFWs /X;WHPBIPffifr&*?jo. 5x 
r hkj3xt cosg^i (x) x-ftyitlElnzctttmm 

SftO. 8xt ~S52xi , ff$L<fi^O. 9xt 

1. 5xi 4>gg (x) xj*y{t£n2,c.£*m®t 
[»^«4] -fr^XMBW, /XjWHPispgBfrS 

«7 cmm #£L<fcM93 cm**Dffili (x) T 
<<*y{fr£ftZ££Z&®£?Z>mMmi~3(D^-fn 
ft 1 EfcEISO^So 
[ffiR* 5 ] 3 I2l«g#, $5 3 c m*ffi. »SL<(i 

i ~ 5 ©t^-fftfr i s^taso^ffio 
set «tf © t * aw**' i ~ 7 o^-rn^ i wcek 

[|f*JS9] WI2/-;UKtf3l&*«SWR»> litre 

[issrjs i o ] nm^-^ k # g iii*«s*, g 

«ffio»«tlHll£W»k:iR!3ffltyi: fc*«fafr5BI* 



(2) #H¥8-2 2 2 1 8 1 

2 

^8 ~ i o ov>-r i «fcE«o*jto 

[If 13] U APBfjPSIM 

10 tifr 1 SlcEf^&o 

[W*9i 4] 3li&#Wffc, 5lii*«SK:*KWK 
ftfft&ttlnlWIEioT, **U*-#;*iili<D«i*i§o 

££#^1" 3ft*JS 1 ~ 1 3©i,W 1 JSfcE«<0 

[||*«15] XPB8PaP*fll7tfc«[Rl«StJ:oT 

*nfc*?^, g[*««t«toTXPB8pa$*aoT» 

20 4 ©V>"fn*M 3HfCf2^<D73So 

xyitv-yfrz^ 3i&#w*Drta5®, gi^sifie* 

%#^^-T5ffl*« 1~15 O^-f 1 SIJcEtt©^ 

So 

1 8 1 g \ijwms&3 ii&»«sicpmT^fi 
30 i^iiifitp, •Y^wty-ytgij2 ! *«8i<D 

mxm i~i7 (D^fto 1 mfriim<Djj& a 
crt*si9] nmftmttiic3\iz&£ti2>vyx>\y 

1 8 Ol/>"f tlfr 1 ]Ilc|2«©^}4 0 

[lfi*a2o] 3\tsmmi}\ ^-yx^^ty^ 
40 *#Sii:-r 1 9 KE«©*ffi. 

x;i/*«!ffl-rsc t*tmttzm#m 1-21 o^-r 
n*^ 1 wceso^So 

vv-fix$ii<D'{*y{tv*-yKis^x-yry7)ift : ?tf 

50 7 l d?^!»iiSLTSf^W{c-l'*>'{b^nT^>X;^?'i' 



(3) 

3 

t\ *+y-v-#xaKi2o) toi/^*4&e.nsjiiBM* 
y 022) y - v- y XM40) mama 

ffi(44)*»5<DE« (x) WS<totiifiT-rs) 

y +- # xjjit(i2o) t -o^xw> n^^? n"- a y- 

V(12O(/XM40)fflPHnffl(44)fr&4)Blt (x) & 
£e>£ft<&oTfe*+y -V - # Xfifi{4*JCWK: * 5 10 
KffiTrSdfcttfc^) ©MO, *-vU-V-**X?Jit(l2 
0) Ko^T*i&6n*«IMrfjfiK:Ell*nfcCi:*1# 
Witt*** U"V-^*©"y->y;b»?©ttffl«B. 

24] *r * >{b v- y X;i/ (40) a nn 

P§|5(44)^?,^0. 5xi ~IU3x, (x, 14, 

7-X122) t^?e-Ay-y(i24) oHoft^Ox 
nt&ct *wm t*z is*a 2 3 ici2«©gg 0 

[flHcS2 5] -<*y<kV-yim) t,\ /XVK40) 

ttiPMP8P(44)fr5t&0. 8xi H$2xt „ ^L< 20 
ttttO. 9 xt HKJ1. 5 xt (D&MZIit&Ct*® 

fflPBBP»(44)fr5tt 7 c n.*#§, »JL<tt|<) 3cm 

*ffi©£gin (x) z%tzz.£*mmt?mjRm2 3 

-25 "fftfr 1 WtfEKCSSo 

[f«*s 2 7 ] g i*a«fE4#a*«, » 3 c m*«, 

J? S L < {«U 2 c m*?SO^g^*-r 5 tH00? 1 
ffi(71)£M*fc£<t£#$l^1-£ff3<«2 3-2 6 0^ 
fftfr 1 ^KfBKOSHo 30 

5Ci:*1tah-r5l9*«2 3-2 7©<,vr*l<PlflBC 
fB«©2SBo 

[W5rt«29] ^0. 15m»fL<8»0. 0 
5 WX/flyh©JtT/ WXffcSftfc* -V V 

(71)cDF^lCffig$nfc#«i/-;l/ F (96) 40 
8®£-rSg|3fc«2 3-2 90^fWf 1 SlcSEtBOS 
Bo 

c»5ftS3 1 ] K(96)*<§ia**a(7D* 

[fS*Jj3 2] K(96)tf, 3li&#«ffi(71) 

o«K:iHllG3*»Kgiii*«ffi(7i)*Bit)BIA,^{ik*<f 

C»5rta3 3] »«S/-;bK(96)*^ ^'J^-jffX 

mrc'b £ c t zmm t ? s man 3 

0-32 ©fcvfftfr 1 «KlB«OgHo 50 



# HPF 8-2 2 2 1 8 1 

4 

[ffl*«3 4] »«>>-;UK(96)*V 5lii**a(7l) 
2:ftt*6£3l**B»4«lRl«a(88)*Bi»)H«yCfc 
*1#lli:1-SII*«3 1 -3 3 <Dt, vf ft** 1 EfcK«0 

[»*JS3 5] »ftS'-;l/K(96)*<, ^^U-V-^X 

«d2o) ©xprapai5(98)fcapnpgi5(ioo) ^sts 

Stt*E3 0-3 4®Vvfft*M£fcfB 

26(120) ©MMoTiStfSTOcraU 3l&#«i(7 
i)li:*ll«ta»4#iaiWi(88)*iiAfcck*W«k 

f snra&s 23-35 o^-fftfr 1 ekskosb. 

ct*mmt?&njm2 3-3 6<D^-fwrimicn 
26) <oj5mcomm*m-omi**nmcGvf3:^z£z 

¥f$kt? 5f»5tcS2 3-3 7<0V^*fft*»l ^t|B«0« 
Bo 

[W5l<3«3 9] 5IAWHe±¥gW, 3lii*«S(7l) 

8)*{ix.fciIi:^#M^1-§Bl5(tW2 3-3 8<DV>Tft 
1 WtSKOSBo 

*yft!/-Xi26)*»6, 5lii*BS(7i)<!0rt»o*H 
Wt3lii*«ffi(71)<0|fiMl±©ftji3E^i(74)^t)Sli 
KC130) KS*<«k5K, 5l*«ia*¥9jW6W-*ftfc 
C^^#Sii;-r^H«**2 3-3 9<OI/^ft*M3SKi2 
«<0»Bo 

[»*S4i] SB(10)*^ 5ia*«S(7i)rtn:Eit 

«ftfcHipiffltt«j*ffii*, mmmitmtK tuiBS*(74) 
*a6ft^SK(i3o) ^#-rsi4?^KM^tf(56)^ 

&SfSSrr5C4:*1$ai:f 5W*«4 OtcIB«<DSBo 

(126) i: 3 lii*«a(71)<DP^©g tt«±IO^«{uffi(12 
8) <Dft$^iS*?.fci60, 3li&WBffi(71)£l^tt"e*: 

#m 2 3 - 4 1 Ot^fft^ 1 atiEIE^SBo 

4 3 ] Bfonmf&mmfi* << * yitv- y 

(126) i:^lR]«1i(88)©K©ll^«*©^«(iiffi(l28) 
©ft^^}«i6^fci6©, W(Rl«@(88)t|5l|fiT'±±ll2«i2 
©«««l««tt(94) fc*flR]«I(88)*flf*.%C i:*^ 
ilT ^gS*^ 2 3-4 2 ©VN-r ft** 1 ^iCfBe^^Bo 
[11^4 4] Sfi(10)j^ ««*MfflH-(56)rt£3l£ 
iiS ft y X * y * , «^«T It (56) 0ttK 
*«Wlc¥tT^SSStc*< -r*»t^W¥IS(69)*«^ 

iBeo^Bo 



(4) 

5 

rau&ius] ^wmmt^yy^^ty^t 

*^W(7i)©««LhO«iiSja(74)-p*KMCSSt3SS 

¥tt¥®(69)#, ^©^(74)A^>^;b^?f*>ig 
K030) <DSEjSfc-a'T*J:9k:3li&*«ffi(7i)i:Hm 

cims 4 6 ] nmftmmmm yvtvu ye& 

5C£Z®Wltt%ffi#m2 3-4 5<D^-?tlfrimc 10 
[0 0 0 1] 

y -v— tfxsitCM' $~y{tV—yfa'Wy~?)ift : ?-i -Ay 
%£#u *ry?)\>ft^*y\m-hw%K±-DTn.m 

So 

[0 0 0 2] 

•yx<d£sh\ mar r«RMEjtaa3t?^*>fb(res 

onance enhanced multiphoton ionization) J C0M^\X' 
ftWftft'T * yfttffiffl * ft£ Xu -tr XO* K M&f 

O^Ttt-H*T-&V\, ffil^tf JSfijHT^ff'OH 7CDD© 
*>7^ >i»J£KO^T, H 7 C DD©-<*>ft*3b^ffl 

[0 0 0 3] ftt>T\ *fB8©S*WftBW«* ±I2C0 

[000 4] 

* v^-nx&iKDmwifoy-yfcis^T, *+u-f-# 
xmsut. /Xfmnma&frzovm (x> #g<& 
stconrfgTU ^y^-tfxgsw^tf-AX- 

yK&^Tfct, y^-Mfitt/X/l/ttiPBSnSBfrS 

(x) *ra<ftoTfc*K«KS&fcttffiT-& 
1\ J«SM*y->i:^if-A^->OHoaiSi*^ 50 



#M¥8-2 2 2 1 8 1 

6 

Sft, tf;/y;l/#^iji&#X-y£#?tf-AX-;/ 

[0005] ffiiiJWTfTTfct *+y+-#*«M:, 
*^*<OIKI©l»U:ai9lWli:^fc|5*iai-S©-e(44 

W\t£feW&<DtkT'&Z v >y /\»c>tftbni: W&ir So «i£ 

[0006] ^^y-^-^ssti, 

^(particles) <03*£#*i<B«J: t>ii#<E>£fc-efll£2 
Mo C© TMilCtranslational) Sfij fcgljfc, 

6» cnsojaeiiv^-fnt/x^aiPMipaj^^si 

[0007] **y*-#x#?£fcre*<«»-9->x 

'&%<ommitKMcm%zztft&9. y -v- 

?©igfiH4, *-v y +-#x}g£fcra«fcyx;bttipra 
pasorai:Kit^6*HWt j E-nw±isfiab4i/''o Tta 

t»JS*nfciae*KBij*i*, fflts rjasu Mil, 

Hits. RtfMc*^XSg©^Wffll§hLT®ffl-f 
[0 0 0 8] /X;]/apraPSPi:fHaiaitli:jt , rSffiK 

©rao** w-tixmamvi* ra^Efty-xconti 

nuum zone)j fcfM\, /X;l/ttJPF»S C©3iM{* 

X-y<fc t> 2 P. tc5fe(D+-v W—ffXVHtDffiig.% 

ML— hV— Xmolecular beam zone) J tffi>~$' %>„ %4 

*yit<DMtRmt, mmtmmic Jrvvv-jsxm® 

u ra^ft x- > t it^ lt^? n* - a y- y<r> 
J5tfm^t>\ ft? tr- a x- y ©tf ic >r * xtx- 

[0 0 0 9] ^>X;b#?£Wf 3Xn-bX!«fi«:, 
(x) *^<*5iii:^#5^-vy-\'-A* 

tft?v:-L.V-y<D<m (mtf, /X;l^itSi:/X 

no4UM(iA^ ^+ y-v-**x»iioi/^T*i6p)n, 



(5) 

7 

/x;napianai5fretto. 5xt ~t53x, 
©gem (x) -e>f*>ft«n5o CCT, B«xi 

[ooii] /xmamnm^m. 8x, ~&2 

xt , *6C»*t<ttftO. 9xi 5 xt CD 

Kit (x) T^yX;i/#?*w*yfc£ft5dfc*^ 

MpaP^SOKIt Cxt ) ti. /X/WHPaSfc/X* 
tRtf-fJEt^ittakkUcft^So CCT% 

WPESCtitn k k X;i/*BSKff*« *> * 
int. t©fc»a3ft*£*«oci:tf#£KB*ifcft 20 

{^/-yk^e-i^-y©*^ ttoT-f*^ 

[0 0 12] 2^ *+y*-;&x©>wx*flWl' 

;l/X«E». »0. 1 5m »$L<B«0. 0 5*$ 

fc, ft#Xt±fcH»^(snout-shaped)©5 l&&«I(pul 1 i 
ng electrode) K*oT3l*««(electrical pulling 
field)tf58£?S*^ tCJtifc /X/UHPHP* 
k 4 * yqcJ- y BoE*o 2 f§ ± *) 'hS ^ t * 
■efcS. e:©.l:5aHi*WB©3l&**«^ 
-y a / X;i/ajp|»P»©IH©HaKW® < 

t*fe«>» ^*>ft®mfc§iE*m@xpra©> *y~? 
jifi^xyfffc&z^mbmmmnz £ k# 

[0013] /Xfl/MirtWKteSl&WWfcorai 

®r*»fc-e fe , / XM£ «t 43 1 tim^©^ 

/x;i/i:3ia**a©ra£EB«nfc» 

KT?3l**»*iBR1"5 c ktffi&T'&So d 
©ifllBMUtfMS'-A' Htf 3I&*M**»> ffl& £ k 



fcM¥8-2 2 2 1 8 1 
8 

iirtg*^K:®9Ht?cfc^£'£* s » c©»&, 31 

±l«§£3 |a*«a©«ttK:|HKW»«K:fl4"r 5 C k 
^©fiaLfc^yX^?^*^^^ 
©£ftfcfi[fit2-£So 

[0 0 1 4] Sfc, »«5/-;VK*ffl*.tf«*©*5K 

Kttsns **y*-*r*tt?©jaBH* 
a&£^tg£^5e:k*W$L^= £©J:3fc:LT, * 

©sia**^©^^^©^*^** 1 * 0 7 

KffitfTSfcik »**-;l/Ktf, 3ia**at«K3l 
L</\, 

[0 0 15] Sfc, XPWPW«i-3T#«'>->H f K 
XoTWPHPaP«i-3"C Ffr&W*** ^ 

*-j&**fc*o-C, >J^-#Xi5£k3l&#S1i© 
ra©^'\©Xtt3l5i**ffi^©*^ U^-*"X'fe?© 

metric) ft?ttfi^^t§ct^U\ 
[0 0 16] APHIPai*frr3*tfO««K:J:oT3ia 

hf*\ xpwpsp*a^T^*a ,c3l *** tioT 
3i3isns5it*H(?*u^„ c:©c:h{±, »^a«ffio^r 

icia)i*n%<:n?.©*W **K»»*rW-fcX*H 
?X(iW ^->tWiR]«1i©Sffi©^®^ L ^ Xti^r^ 
U ^ - *z4^f * W * ><t^^ c © «t 5 >X;l/» 
?©^ffl^K*-r?> c k**"HKB6<*c fc***t5o 
[0 0 17] tfc, 3I**«*V ^y^;l^fW*y* 
^ ^ p, , 3 lii»«H©»tt±<03 

tt-e**. docks, HtyX;W^^>o^gES 
[0 0 18] Mft4*>#*flWMH0fc»K:i4, * 

ffft^&sJKts. coi^cu, *tt^y^-** 

klcJ;5M^«ftr©*^o±TOM{t^l?6±^n, ft 
[0019] -r*>fl:!/-yi:gia*«B©n©3l*« 

'^^tt©wi»*««wff«^fca«** lfc,B *- ^ 



(6) 



[0020] 9M$mKXZ't*vZ-k<»M2&> 

vm&mtt i *&* ns^> * y 

* yftv*- > 6 , «S©ft8l5©3 
* Rtf«£*«*y:/MW*>©«B <0 ££ K: ~ a 10 

^w^atf* ^o^yft^w&fi©^^^"^*! 

[0 0 2 1] ^^-yR«©mtH^*^ffl^^5^' 1 ' 

IftfflH- hLTU71^bny (ref lectron) 5 
fJS(ttae-oMli*t)M»«rtt1?*t)^ Ml^rfHc 

[0022] u7i/*bP>©Ba**- 30 

JS v * APSlt^fi-r 5 -f * y tt*l**1I««fi3i'*' * 1= 

[0023] ii«wiWTf«t>n*«tfWWW)»« 

pJtiT'feSo <:©£:£», -Y*y<tr/-y#:*:*ftSBH 

oT-r*y{fcv"->©-9"''*# t ** < «n*!i fcWT? 
t , *©«*, ftot^y 

[0 0 2 4] *|SB©#£ U^Bttfcfe^T, *»«tt 



ftB8¥8-2 2 2 1 8 1 
10 

na **u*-#x*©tf>7rt/^*«ffl-r*fc© 

©««£<* oTjljSSfU £©»««» 
©H^OKIEK: ± ») U-V-3ff^©58«a*««4-r 

t5Mrfc«>©3l*«l««4^**®***^ W*yft 
gg^ (x) tfg<fc5£oftTi:ffiT1-S) 

*-#*a*tt/x>wHnBra*fr&©E« (x) *re 

|fi©jft<KRSSnS. 

[0025] *^©ssa. *+u*-#;w>asi«* 

V- y a v*- y ©H©»JWtifi"fr* y 7>» 

?w *£T?w?Wft-f *>flto&B** 

*-3ff*«©fBttfc(rtl»**+ U & 

W©*B©*ttftlB8l4«l«a 24-37, 40-47 
©±!ST*fetk H#a2~2 2CB*LT 

[0 0 2 6] ffi#S3 8fc±S*f8E©t£B©WI5i«s 

gia^ms©^©^^*^*^*** 5 ^ * 
nt^oT-f^yftbftttW ^*y^v-y©^iR) 
icings n-f c c © v*- y<r>m> n* 1^0 fcfi 

[0 0 2 7] !l*«3 9 ic±**«w©sai©Hatt» 
■9- y ©W * yfcoiSkaai * nfc*^ K i o f 
^(^jtt@©^ffi©HT*^ ^ K J: t) «**Stt T ^txic i 

o -f * y <b« nrcm*\ mm® 1 5 i&*«*©i»k 
nfc-c * y^b v- y 1 3 i^ms©^ t imai* 
n-f ^ne)©^^**^^^ 0 ^*^**^ 50 



[0 0 2 8] *^©C©ffi©^tfiRfTl±, #©R93 
[0029] 

[fEW©Hffli©JBlBRtfll*tW] HltTRU ^ff«10 
J:SLfc^^ , J^-*'x4'©-9->^^^*" r;5fe 



11 

*«*3o (KD+^W^ti, «*.ffJiie£fii<z>Wi5* 

WT3H 1 'VXl4, Stfttl5Kttftft|Rlfr<DWl7*W 

^Xi6©tti7fcJ\ WjgWistfSi/WXufciecrtfSk: 

[0 0 3 0] **««18*»5±tgtfS« 1 /WXl4© 
±fflOKH20li, $ 1 /W^14fcRtliT*OiaS{4« 1 

A-22©4Sffia^UW^14A^5ainT^>S7cJ6, 10 
-22tt«ilAtf4*<Onatt3t^#24*$A, £f##24© 

ttlttS 1 /WXl4©$tfil5£TO;:iRl^ *><-22©JBH 
i£< t« 1 ^W^140Wl5^5|plCSgg|T\ ^©tttfctt 

Lrtn^n9 o° oftftT?Bfl«f^TEBsnTv^So & 

4©$#»24tt*nfcHttft#^K»26*5#U ^© 
iSgtt$Kf»24©iag < J: D /h£ < » *V Fff OS« ti> 
g 1 /W^MKHttftSSfefsflJU >y28©$1Sfc:ffi»)ftf 

[003 1] S5ftMtf7uy^30tt*V K#26K:Sttb 
T±T£Jt5C£#T'^ &4fci;B£*S/32T?giHiig 20- 
tl^nSC^mSo *V H1*26K:«tS»ii)Wt 

tt^a-X34*\ Z<D±y%t>mtbitW yX28©Tffifc 
#LT&ffifcLTB8Pffi**LT3iffifc:B£2*U *■© 

[0 0 3 2] »fef*ttU^^28ttP3Jg*y^— ^1/ 

©3t#>WX38«\ h36fcra«|-??*n«J: t) 

0\ MU2>ttttU;'?28%99, £5tC^a-X34, 

-22©npas, atf»i^-fyi4©±S2o*at», 

fH«180±«lCjfit^**«14-p»*5«o 40 
[0 0 3 3] $»>W7&tt* *©F*9»fc:EBStt;fc^ 

BME^jawftRetttap^u- h42«. 3at/ux38© 

fc, liJPXb-M2tt, 0M.Hn6gO. 5mm*St5 

[0 0 3 4] A;l/^/X;l/40«, t!gi5Rrfj£&^£;l'T* 

(Havftf) tcioTg^ 
£ftS 0 /S;1/X/X;M0©APP»HP$5«\ 3ffi>W73& 50 
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[0 0 3 5] i**ig«l8fr&T£fc:j£tf 3£ 1 >W7l4 
©TffliJEiIi48fct T«50-P» 1 (B*4*-f) 

2 >W Xl6©£#EH52fiu H 2 / W X16&C7 9 V 
V$HLL1tV7ls9 hoyMMMffi-56©iiBS54fc«fco 

[0 0 3 6] iJ7W hay56fi, B2^-TXl6i:|5|W 
T*|sO UDHS^WL, Slf 54fr 6 HtnfcffiS60t ioTIS 
£ 6 ft 5 US/ W X58£{! 3 o W X58 1 Hi>T? 

U :/?#S61*«62tf, iSlt60tJ©Ji^WX58©¥# 
©fffcEIISnSo *BS54CiB-r«RS^'f^ , 58©¥» 
ffitt E fc^ T , IStfgS C Ir] I^Tc # y X> W X64#H£ 
^-YX58©^t§§p-r3o #>X/WX64t±, TiS65T? 

[0 0 3 7] Sg2^Xl6&CB-ra<H©jffig54tt, ^2 

d >^K^*^tftwa67*fiatLx itm^^X66ti^© 

«gP#Sif54£H^TJI£;WX58£|fJPU 'J 7 

[0 0 38] 02 t^t±^ tttt/ WX66©BB«[iS 
g|5^ U >^Kl'*>ttaffi67©U y^f^PgPt-SA^ 
•YX683VfiXU ffiA'W^68ttttW/WX66traW 
T\ ^*>tf-A^K^5 L +>A-12^?,^m^l'X66 

EBsnex/wxesoisgptt, zntmrnvjiryT 

Jy-*l)\/\/y Xbon einzel lens)69 tffiDHStls C 

[0 0 3 9] -i'5j-y7^>-t?;i'byX69©-i'^y^w 
Hid:, ftA^UX68©lfti:— grf3„ '(iryT^y^ 

saw d a t c ©gp^as A/^-r X68 1 isiiifiT*fe 

?>o *^P3©ttEli70«, mffl. 3cm©M^ 
U rt«Ka3lofc*5-72*fl|A, *7-72©l*lS 
tts A^-69b ©ftgil«A^-l'X68©F , 9@t-iS[L, 
Av-69b 3^6*^-72©®if4, 12F*3 
ic EH^ ti/cfl A/ W X68©^gp i: A ^-69b <D®Mic 
-Scr^o cocfctt, i , *>7-ry-b*;l/b>'X69©« 
4*yfflifc£W%;fy2T*vy?m t^t^. 

[0 0 4 0] ?^lc, ^SRIS«EiS70i:ra«i©BBPlffl 
tt«73A^©EBrttEB^n, *©R»Kffl©BBP© 
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yy << V-tf >l>Vy X69fr e>S^'*i£R^KIi70©iO 
a, £©EM£ll«i^**^l&**ffi71©§t£»(fru 
stum-shaped) ?■ ? X76 1 <fe o TIB f 5. ft 3 «, COfrVf 

[0 0 4 1] ffc, gia**ffi71©*3SP31BttKi870 
^Rjf^WOW^giOSTXt^ftS^t" 

**ffin«ttWi»j»t«B0KJ:-3-rHsn*. hik 10 

tf582/WXl6©_#Kii82a, nS«*^-84CJ: 

*/*-84©rt«», H2ta5T±5C, £2/<>fXl6k 
nttftf£oT3lii»««71tt»n*"P- 3lji&«l71© 
«f_RfiCT70 1 111 Uitg&*i f S*t IrI*_88©<P £R 

®«EH86^5:#-r?.o 

[0 0 4 2] 84*»63H^BBT» #fo*l88©§t 
y X90K £ oT*aR»RK186tf B U 6 ft 3 . 

mum v -/mzmmtt ia*««7i vmsm ? X76 20 

a, 4jSR^ElS863b^a</^^ , v790©«ffi<OlI 
gK-BcrSo tfCv *tlR]*_88©tf£RWKii86tt, 

[0 0 4 3] 3l&#S©71©tt£J^yX76i:*f|n]Wi 
88©$t£5f^-vX90a, SB I ^X©»15&CHLTS^ 

-;Vh*96tcj;oTm»3H$n, (fffiRWRMSz-^H* 3C 

[0 0 4 4] tf»*1S«1804>Tfx ;1/H96tt, * 

^ ^_^'x5t©fcJ6©*©WtRB©XPPPBP98 

ok/px/ XMocffi u n i / vf 7i4<otti5 1 m 

□3598 (f§l;WXl4©T{MEHEffiU PSItfgl^ 
^7i4©fj|l5i:^L0 , U-+f-fc*-.k©fc&©*«W 
tn«©XPBaPffll02 (3§l>VfXl4©ffll5i:!iS2M 4 
^Xi6©tti7©ffi]5fcEftftfi2©tlii06 tm>b) ^ R. 
. tf b _4f_tr-A©fc«)©*SWtR^<DffiPMPSi510 
4 (APBBPgB©5*Hl!lfc_11U fttt£ttl06 fcHJ 

[0 0 4 5] M106 a, lf-108 
y/<-i2©fl.fcEB) ©tt«n?fc9» *©U-1f-e- 

aiio a, uvxii4 (u— if— 108 tmaoe ±©s 

U20IHKEB) KJ:-3T«US116 (*15, 17. &t>*106 

©S£jftttt»r*) t*»5ftfeft, jk^+^-i 

2©H©^©^112 fciliS^So fu£H6 SrilofdlL 
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tf_e-i.no (c©apn*ttf»tt) a, 318 

112 ©IqlM^iltffiS-rSlg 2S118 *iioTlftf*_ 
^•V >/^-12^ai5 0 

[0 0 4 6] 7^Xb- *f— 108 a, /wx/X^wort 
©$J8&B (Bavfr-f) lc<fcoT»P2ft> 

Motmm-£&z>z.ttf-e%%o ma* 2 1 0 

-4 0 0 nm©£9^^©Sfil5fflrt-eU— U*— 108 
BHiiWCttf'P*, Hftfc, filO' W/cm 
©W^SST-tRl^a 1 ~ 3 m J (0;M/W*;V*-*« 

[0 0°4 7] *5Wi©Stttt, *+U-^-**Xtf©-9->' 

?lcLTHSS£ft3o ftSJC, J*$f-*>/<-12tfSlil 

ioT-fist^n^Pn^i o" 4 Pa (i o" 6 -su><- 

[0 0 4 8] ttffll-^* ■*J->X>l/#f££*&ftfc** 

a. ^a-X««^7^>46^^fc-To ^^»J»SB 

it<'K«*&7-r^460E*lPo 1 • 0 13X10 

5 Pa (1«E) ) 0++'J^-3?X^ USD («, 
0. 5 mm) <D/^l/7/X7l/40<DWPBJPSP44*iloT 
H^-^>/W2K«fflU *tHC±t>TJBWW^14 
©Wl51:ll«lT*jt^£l£^54r-*''J ; V-«xaii20 ^ 

K^-v y/^-izrtT^f So 

[0 0 4 9] CO*+U-V-*X8IE120 tt» WPBflP» 
44^5. xi ©E6PS©3S< STJitf SafflcttV^->122 
fc, 8SBI»*/-yi22 t«<WPHP»44*»6*6fcfi 

yi22 a, clcDy-yrtlC*5l'^'rSgglxA^fi<^: ; i>^ 

nx> ^^"j^-jffxRtf-y-yX^^^^SAMS 

^Wt^^(^cy{t (resonance enhanced multiphoton io 
nization) oaiOftftCSSKx S*a, Mjlffl^ 

3 [0 0 5 0] C^T\ FJr^OSgSlxi KM?M>$s 

?e-AV-yi24 tfe^Ts WPHIP«44*»60iai 
xA^P>^ft<*oTfe^ l J^-**^»20 ©Sje© 

xffii2o oFiaagsaRti-aTsatxo-^icautWL 

[00 5 1] L^L^*^, ^U-V-ifXfctniCl* 
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[0052] clt\ mm&mmmx, ©jsocjEtf 
y, ftoT-tf-yXMH^^yfbfci:, c:©sgiSt©>£< 

- if -Alio ©fu£ii6 3bV^i/^yX/P40©ffiPMPffi 
44*»6ISj xt ©BBUfctftSS"^ a&SWiS^g&*tt 
fc?> iu£ll6 C0{$i&(Ds{*y{fr/->\Z6 t>\ ^-V'J-V 
-#XSl20 ©jEOfl: 4 /- 2/122 ^^e-AV-yi2 10 

[0 0 5 3] /XMOlt, K96£5&HMft 5 

s-rrrafcffiii-rscfcjp-ets. <:n*^tf 4 cm 
©ttssw-rsfc sa\ / x;W4ooanMP»44i:^ 

116©M©8§«4fcJ:*- 2 c mST'S?.ti:tm 
5. fijfSggtxi tt, A;l/://X;I/40*gH&S4i % 

[0 0 5 4] Anderson i: FennlC J: <E> £: ^ / X;l/40£ilifi 
1-*^©IHIfcji*SCfcffT**3«»vy/NSM 

£5E> 7X;H1D (cm) Rtf/X;WcajH£ft* 

S. R. Goates£ C. H. Lin, Applied Spectroscopy Revi 
ews,25#, 81-126 H) „ 
Mi = 1 3 3 (Po D) " (1) 

^t«fc-3T/x;i/4o©ffipnipsP3^6©Eitx tax 

M = A (x/D) "' (2) 
3. 2 6T?&« 0 

[0 0 5 5] «J7«;;^Mi tSBtfSEKxi tt, 

(2) OVy/NtMtll|-77ASM, fcttAU Mi 
©S (l) ©:&EKJB*»*.5J:i:fc:<J:oT*«>&n 40 

_ _ ^ _ _ 0.G _ l.C 

xt = 2 6 0. 6 Po D 

C<:T\ Po «fiE, Dttcmti?n, xt ttcmf 
-^•^5)tl?) 0 /XMCiSffl-f £ 1 . 0 1 3X1 0 s Pa 

(1SE) ©E;fr£0. 0 5 cm©/X;H£&fcfe^ 
t, W^tfT^d^^U 9 A©£ 5 + U -V 

-#XT-»±&2. 2 cm©«jlS§gtxt *i»6ni, 

[0 0 5 6] -<^>{by'-yi26 taPBBPaP44<DBI© 
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^ -f:*:/{b7-:/i26 fcWPMPSMWHfcisfcfcffi 
[0057] cntftu +-vy^-**xff©-9->X;i/ 

^?^tH-r5fcft<D*%WO^HiO<DHijfH©^k:fc 

l^T, ^^-y{k % /-yi26 fctiiPB§Pffi44©HI©~F£ffi 
Ktt, 2 c mWTCTtf 5 tfctfT?* 5*251319 

M S/~;I/ r-*96©¥&©#£ «t o T*R W t SJR* ti 
5 0 £©££«, /X>l/4O©tlJP0iPifl44fr 

[0 0 5 8] 7i3>*t y-V-^XCOt^T, flJAtf 

i o o ft#©yx;i/HPB#ra©& *-vy-v-**xMi2 

f") tioTU- *f-108 ©b-if-^;l/X*Mt«)L, 

(0^-r±-f) tfy-try hstu x^-h-rs. 

U-lf-Vf-AllO *^ff1-5^H6 ©ifis©^*;/ 
{b7- 2/126 fcfcV*T* ±tq,HSjt^7fe?^^>fb(REH 

pi) cioT^>X;i-#?©^*y{b#*+y^-#x 

ftU20 t^otgc t), SSJB:x*;M?-**rf 3 I 

oT J E-©«S8*^-i*Ji-yfbSn, +J->X;l/»?-r*2/tf 
[0 0 5 9] CO)t<*yfbtt» iMiatftl/> 

T^^y{bV->i26 ©*#£©tg;ta£:. #HW^^a 
XD-tx©^a©titp*M#e»ti5o «a«fitt % 

[0 0 6 0] -f*yitv~ym wy-ffrttitxm 

?>^ti3i:, ®-6Ca^^©e^i5t^^>T^>X 
[0 0 6 1] *s»x*;l/4 s -ttihftH^T?fcSfc4&, 

ei*tfip|i;Kfi*wrsgy=8:7wvv-^ nniRnB& 
u— 1 tf— 108 ©^fi^btioTS^wc-r^-yik^n 
sct^ifeSo ^Lk^y-f^^^yit, 

^C«toT^-T/y^-^Xi5!tl20 ft«6*Hcgai6tu EP 
*KWC^©tt©itft^iR]lc, AP?L78*il^Tgi 

ii**S7i©*fc:5ia6n*. 02a, mtimmvmn 

fiffil28 *a*©ttT?, ^«{fiffil28 fc^t>5-Y*>S 
SS130 *a*©S-ea5LTt^« 0 
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[0 0 6 2] 3l&»mS7l£ftfitt^Q#9KEfite:ia] 

+-vu-v-**x^ti2o <Dm*m&c(Dm!tic 
un ic£ffzmiz fcttrntrf wnmtf. mnrntf® er- 
as % mmm^mm w-r s ? i)a&wi7i tn^mm 

88£<fcoT?g±-f£>o SltiltlE©^:/:/;!/^?^*^ 

Tb^^-^b^^tc^-r^^^^-^n^o £©^ 

[0063] +f>7;i/#?©^*y{t©Rg&cm?*%tii 
£ti3 0 ;:n £>©*?©$&£&, ^\t>mm\c^^r^ io 

7L92^jloTWlR]«<i880*^?l^3Atn, £©fci6*f 

ipjmg88©^ffi©^©s?i:±<«^L^^ 0 Mfawm 

88H\ *0Sffi©£»#3l&#*ffi71©££lR|^fcflffi 

Stts c 1 1 <t o T-f 4- >lt:2 nTSffi©ftfc ttifc-Y * 

Xfctt^H^ ^^->{k7->126 Xtt3li&#«S71©£ 
fc»tt*flc, WfiKM^ K96©7^c3l73«li 
tioTlraasn, iiolSl 5t[Rittffi88^5)%bfcc 

120 tBBt«"r» * + y -v- 3tfx«[?xt4i*»* + y -v 20 

[0 0 6 4] IrISIK, giii*«S7Hi, ^©Sffi©M*l 
F96©£ fc 5 «fc o TiPM^n, d ©IS - 

g i&mnb 1 re** & 18 l it c n e. ©m^ a* * y -v 

-#Xjftl20 ESHHH\ ^y^-#7S?X&#8? 30 

[0 0 6 5] ^*ft©W§J&Jj£«@80i:94&C±oT, 
3Ij&»*S71 fc*«JBia8tS80©RB, Rtfft|p]*i88h 

t *o COCfcti, 3l&#«ffi71fcttlR]tra88C> 

Sfccocfcti, JtyitV-ym ©x>y^t$*>e, 
(DVyfuftT'CtxD'fXymmw t>\ £©»#© 40 

y/A/frf-t * AP?L78£JI o T§ |&#* 
ffi©«CA<5„ 
[0 0 6 6] 3l^)«ii©[eIteW^C t fct), -f*>ig(&13 
0 tt % 3lii**ffirt©3li&**a71<0«tt±©«iiSSjS 
T?3£t)5o »*->-7l/ F96ti, /X;1/40#3I2j**©|h| 

K»»tt*aa5cii:*i»±-rso K96, §1 



13W8-2 2 2 18 1 
18 

«K0fc94#*l6* tu 3lii*«a7ii:»l8;-pat^R« 

)^©3*iRimffi88*^ffl*nTv>So ^©fteti, buib©* 

[0067] m3K^rimn& : 7^ym tpm/m 

SSS130 t, * fc? iiA*«a7i©ffififi©ia y tdktffctca 5 

m«67k:iij»«"f » Xtt y 7 h d y56©Xn/V7 
561C fePJIL^Ct £*§tf f § C ttf$>%o C fllCtt 
U 01 ^C^LfcflEllCfc^T, 3l?jWBfcJSUfc 
HttlC±»K <<*ytmi30 t>\ 3li£**«710»ill± 

*yUt&l3Q a, ^©5 f c©ilStC*JV*T, Bl2tCV><0 
**©H«feffil31 *HAT* , r^*>7'l'>-i?7H/>'X 
69©«li t ioTAP'W 768©ttlC^ o T 'J 7Wh 

py56©fftfc 3 Ptfk:*ti5 0 

[0 0 6 8] ^74^51?) f\ ^oT^t^^I/ 
l^>X69t ioT'J7l/^hn >56©$ft fclTOfc ? n% 
^ofc-y^^^^tt, §8PHtt«I73Ji:«toTy 
hn^56AP/W7'68tjftt3^a<Sna. S/cs MP 
BBfW373l4, **V*-fixmi2D XBIfftV^- 
12^©^#A"7.©^ ttS? *<3 l3i*«ffi71*ao T 'J 7 

b D y 56 K A t) C on^*s < -r ^ ± 3 a 

^>Q 

[0 0 6 9] -Y*>7>T^-l?;l/U>X69fcJ:S^jJ->« 

SS130 (Diwmm, -<*yv-ym ©js*^*^, +• 
+ y*-#xflu2o »c^-pTfcttT^< 

»gio©^a*\ \n''W-f6B%m-oTV7is* buy 

[0 0 7 0] AP'W7 , 68*a-3Ty7U^ha>56K 
AofcU->7*;l^HFW*>tt, ««ll4-3e**T*ai^ 
^766%, ^</^T-R^-vy/^-12ti:[R]i.^c:S^U7 

■r w^tts -y > * y*^? 

? * ^©K«*^ < ^ 5 1 tfin-T * 0 

[0 0 7 1] $Wi(field-free)fI$©mfT©&s 
7;l/^-Y^>ttSii«@62©H^JlL, ^©iE©«fi[ 
tt» *^^>A-i2*^©mSI*^-ri:#^©iiji* 
®2i:|«OiSa*ffi62T?gieWK:S<a0, c©J:5K 

t«BS*«*56SEfSo COSjSTOKfeV^T, -y>7 

T-^©@m*^^tii^W766©7J(R)^SJgi)0ii^n, M 
a««t5iAbfc h III Ua&?S«#^|q|-?flBMM 
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CO 0 7 2] tf^l/SHP'f U71/^h 

COW U— tf-^l/^CteKi.fctJgilLfc 10 

[0 0 7 3] fflre//WX®J**3cfi-f3fcii>, 

Hl0*«t-»T±EflDfl:*T?f§6nfc2. 5-v^op h;bx 

2,5-^DQ Wl/X>£O^Tf#5nfc^W»W;t>fI 20 

[0 0 7 4] ±tR|X^^ h;H32 H\ 2,5-^PDh;l/ 
xy(DW*^b5t*^iSV«2 7 9. 6 nm<DU— »f— & 

W*>tttHS67fc:*l/^T» fnfm 6 0, 1 6 2, 1 

6 4<os?#{4*^frs^w*vMtuyi*na 3 
asogfc s awtis hoei** * £ w-r -a w * > ft 

f«84Lft. ctt&©R*tt, |W)<uft 3S C ICC II 
f^2ltt§2,5-i'^PD h;I/x> (1 6 0Hl?¥ 
m , m&fa 35 C 1 £* C 1 ©C 1 fc^ft^ttloWt 30 
§(16 2Jg?*ffi) feO, lelfcft 37 C 1 CDC 1 ffiff* 
2{@frt£ (1 6 4H?$M&) fcOfcttJSLfco 
[0 0 7 5] l^i»X^^h;U34 l±2 7 9. 5 nm© 

P$fi(def lnition)CDfci6, C ©&fiT'02, 5-£^ p u 

Y)V^y<o^^y\\M^tWit.mWbXh *), ccDtctb 
^XMmt£<W:*y{b2ni\ -Y*>fctH§i67fc 

[0 0 7 6] a»?WW*>{kfcH*ai«offl*^t>«fi: 40 
ct t> , 7W y v-«»j-T»a < m&W & $ fcjfflstaai l 

Cfcj^tf^So fUJBT'tSU— If-: 

5o 50 
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[0077] mm%vy7}mm^& 3 P>&mc& r>w 
m, 7D-fexsy»» s.i;ss ; &x^-^stsfflT'fes 

cfctftti. B5B\ adPI»PS44^50W*Xb7 
-yi26 0¥iSS«x3bVh$<ft5i: x ««W^-yffi^ 

o3fifi*^#<J8iin-r5* ; f*w«Hi:^-ro mnimfe 

[0 0 7 8] H5kni:ai3eja*wb (- 
sd » <<*yms%*. UiPP8pgP44^p.w*>{by-> 

126 ST©ESO=S¥^ffiOia>»lt»bTyn'y h L 

©it&Wiai ^ftSLt i § <fc o *timm t «t o rsa t> 

[00 7 9] *&©B7H\ 2. 5cmO/X;W0Offi 
PMP8M4^5©W*^b x /— >126 ©EfcfcfettS, 

JWW *ymntis5uuh)ix.ycDyy ffrttms. 

t<Dm%*mk--m.-7"nvYT*7Ft 0 *fgw©ssmo 

3^ 1 0 »£*3V vc 0 . lppbTfe^ ft*atBfcfett 
SW^SElt*© 1 7 p p bt^Jt^nS Co 
ol?>, Ber. Bunsenges. Phys. Chem. 97#, 1993^, 15 
16H) o 

[0 0 8 0] 0 7ti, *»^<DSEiSlO^ 

^SW^tH^nltlt-rSilt^LTt/^o ')7U^h 

MT"r*yitzti, u^>rmtin®frt>mza)3L%)\,¥ 

[00 8 1] 3li&#*«7lfr6iS^ffiHTW*:/{tS 

+>->y;i/^?w*>tt, gi&iMwmfr&isvMttB-ew 
^- wb?nfe-9-^y;i/^w*> «t t) tjiwiHTfy 7 u 
^ha>56ois««ig«©ffiit*iija-r«o 

^y-fhtt t ra«ftjii£i$iBT»«j« *n*tt*i«ft s 
&V>zf)\sti¥<Dffi&m3Qzt<£&yy7;itt<ow& 

S§130b*^-To 
[0 0 8 2] ^oT, ■y->7°;U^- : ?t < i;oT®jg$n? 1 

tK&*), vy?)\stt<<*ya>¥m#fmt>\ 31a* 
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l\fc3fc-*"*Cfc#T?#*. Z.(DZ.t\t, 7*Xty- 

ym ofi«^-vy -¥-#7.^120 <Dmcm,rmi5 

j*y<Dmmi)nz-£, ^x^y^iv^tD^mm. 

[oo8 3] {&J5T\ ttfawmzfrhftLt^tyit, 
^-hmmm-itn ic^mm^^~^mn u y y 
bvy%<»ffimnmK£-3T&±Kimm-£n-?, 
U^rsMhr^rztb, 7*y&tH§§67{c?ijjiL&t,\, 
7 * y £ nx t/ ^ w y zffrfttt |p)#-f & * -vy - 
#*Sfti2o n tibn^nSPioo ji»^-v>a-i2<dt 

>^-i2frp>**v^-J3xfiTt-f*yfclE4nT^rj; 

h^yffrftTZtimt&fc&bcDm i nQtfyficmn 

-So 

[0 0 8 4] ^^-y{by-yi26 i:ttSPP?lPg|544i:£>$ 
J X;U0«DtfiP^PgP44©^t £ e> H£#;/X£g£E 

0.15 *8S, gSKiiO. 075 5fc?g£>J:t:T-jf ft f 

[0085] $mmc%i 1 5 o ii&toutmnwwT* 

fS7Rt£» /Vl/X/X/WOtfBICStU -Y^-^eSfRfT 
RtH0*l7ftfc27v-#±i6&ftSo ^xoto* 
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* [0®<Dffi¥&t&0Jl] 

[0 1 ] 1&m(0** V^-JS^Wyffrftttfe 

[03] *\^wmcmnii&^fowm>zm%.. m 
y-?i f t w«Bjfi*«*fliA-cvftv\ *aw©SH 

© 1 OOSttOH 2 fcftJtSftSHTfcSo 
[04] 2ffl^©&i©ft7£7*>{t£$fflU 2,5- 
10 *J5uu h;l/xy{coi^T0 l i: 2 <o^m<o&M.'Q% 

[0 5] 7*>ft^8iig£, sXfrBinten&frb'f* 
yiW-y%T-co¥mmkt<Dm&Z7jik-?mT'&z> 0 

[06] 7*yft^lfij6^ /X^WPMPSP^S-r* 

y<tv-y£T°(D¥&m&(oz:?kcDM®t(Dm&Z7K't 

0T'fe5o 

[0 7] 7*y{t^l>gi; s +^y-\'-^X^cO-t>X 
;W (^an b;l/xy) <DzIfi©M&% 1 o g - 1 

0 g©Xo-y hT'jjVf 01?£5o 
20 [ft^OKE] 

1 o-y->7)Wtt#imw. 

l 2-Kffif-y>/<- 

5 6-'J7Uf hP> 

6 7-^^-^tiJgg 

7 1 -5l&#«ffi 

8 o -mgjffts 
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